Developmental studies of the expression of myosin heavy chain isoforms in cultured human muscle aneurally and innervated with fetal rat spinal cord.
To study the influence of innervation of human muscle fiber type differentiation, we performed immunohistochemical studies using three monoclonal antibodies (McAbs) to myosin heavy chain (MHC) on cultured human muscles at different developmental stages. McAbs QM 355 (McAb-1), E 35-3 (McAb-2) and SM 1-11-2 (McAb-3) bound to fiber types I, IIA, IIB and IIC, types IIA, IIB and IIC, and type I, respectively. At the mononucleated cell stage the majority was immunonegative to the three McAbs; however, a few myoblasts were immunopositive to the McAb-1. They were also weakly stained with McAb-2 but not with McAb-3. In aneurally cultured myotubes (AMs), all myotubes were stained with the McAb-1 and 92.1% of AMs were positive to the McAb-2, whereas only a few (0.9%) AMs were immunopositive to the McAb-3. In contracting muscle fibers in an innervated area (CMis), which were co-cultured with fetal rat spinal cord explants, the percentage of the McAb-3-positive CMis was significantly increased (8.3%; P < 0.01) compared with that of AMs (0.9%). The double staining with the McAbs-2 and -3 clearly showed that slow MHC-positive muscle fibers without fast MHC only appeared in CMis. This is the first report of the neuronal influence on the expression of human adult slow MHC isoform derived from adult human satellite cells in vitro.